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TITLE: IMPROVEMENTS IN THE ADMINISTRATION 

OF AEROSOL COMPOUNDS 

Field of the Invention 

This invention relates to the improvements in the delivery 
of drugs and other compounds in aerosol form to patients via 
devices known as "spacers" or "aerosol holding chambers". 
Background of the Invention 

The delivery of anti-asthma medications by* metered dose 
inhalers is plagued by problems of poor co-ordination. Devices 
known as spacers or aerosol holding chambers are now widely 
recommend to aid drug delivery from metered dose inhalers. They 
are claimed to increase the administration of the drug dose to 
patients, especially those with poor co-ordination. Spacer 
devices currently commercially available include The Nebuhaler, 
Volumatic, Aerochamber, Mizer, Inhal-aid, Inspirease, Nebuhaler, 
Fisonair and Babyhaler. 

The Volumatic spacer has a volume of about 750ml and is 
moulded in two halves from polycarbonate. The Fisonair is also 
made from polycarbonate and has a silicone rubber valve. Some 
spacers may have face mask attachments and other spacers may have 
their chambers formed in the nature of a bellows which is 
collapsed to "pump" the drug to the patient. 

Moulded plastic coffee cups may be adapted for use as 
spacers by cutting a hole in the bottom of the cup for insertion 
of the metered dose inhaler, with the mouth of the coffee cup 
being blocked with the hand or pressed directly over the face of 
the patient. Similarly, the drug may be discharged from an 
inhaler into the mouth of an inflatable chamber, such as a 
plastic bag, from which the drug is subsequently inspired through 
the mouth of the bag. 

As a result of studies conducted on the output of various 
ant i -asthma drugs from spacer devices, it has been concluded that 
the amount of drug contained in particles less than Bum in size, 
and thus likely to reach the lungs, that exits the spacer is 
relatively small. Research has led to the conclusion that the 
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small particles of drug contained in the aerosol delivered to the 
spacer device generate a static charge which causes the drug 
particles to be attracted to the sidewalls of the chamber, 
thereby resulting in such particles not reaching the lungs of the 
patient. 

Sumaiv of iAe T nugmtic m and Object 

It Is an object of the present invention to provide a 
modified spacer device and a method of delivering compounds in 
aerosol form to users in which the attraction of small particles 
wi thin the aerosol to the walls of the spacer chamber is 
significantly reduced thereby increasing the amount of compound 
available in the chamber to reach the lungs of the patient. 

Accordingly, the invention provides a device for m the 
administration of compounds in aerosol or suspended powder form, 
such as a spacer, aerosol holding chamber or ventilator tubing, 
comprising a cavity into which the compound in aerosol or 
suspended powder form is to be introduced and an outlet through 
which the user Inhale s the compound from the cavity, each having 
an exposed lint**™* 1 surface characterised by means provided on 
said surface of at least the cavity for reducing the tendency for 
particles of the compound to be attracted to the exposed internal 
surface of the cavity to increase the delivery of the compound 
to the patient* 

It is believed that a static charge is carried by the 
particles of compound introduced into the chamber and that these 
particles are attracted by the build-up of static charge on the 
internal surfaces of the cavity. 

The suppression of the static electric properties of the 
internal surface of the cavity may be achieved in numerous ways, 
including : 

(a) coating of the internal surface of the cavity by means 
of an anti-static spray, such as the commercially 
available product Statique manufactured by All end ale 
Products; 

(b) the coating of the internal surface of the cavity with 
a sticky substance, such as honey or a greasy 
compound, such as petroleum jelly; 
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(c) moistening the internal surface of the cavity to 
decrease its static attraction; 

(d) by physically roughening the internal surface of the 
cavity to reduce its ability to carry a static 
electric charge, 

(e) lining the internal surface of the cavity or 
constructing the cavity from a material having 
conductive or otherwise anti-static properties, or 

(f) prelining the internal surface of the cavity with a 
coating of the compound to be administered. 

In some cases, the compound may be introduced into the 
patient's lungs by means of a ventilator via ventilation tubing. 
In such circumstances, the internal surfaces of tire tubing and 
the face mask are treated or formed as defined above. 

The cavity may be defined by an inflatable bag-like device 
formed from or lined with a conductive plastics material. In 
such a case, the drug is introduced into the mouth of the bag and 
is then inhaled from the bag through the mouth of the bag. 

The invention also provides a method of delivering a 
compound in aerosol or suspended powder form to a user, 
comp rising the steps of providing a spacer, an aerosol holding 
chamber or ventilator tubing including a cavity into which the 
compound is introduced in aerosol or suspended powder form and 
having a passage through which the user inhales the compound from 
the cavity, modifying the internal surface of at least the cavity 
to reduce the tendency of the compound to be attracted to the 
internal surface, and introducing the compound to be delivered 
to the user into the cavity and delivering the compound to the 
user by inhalation from the cavity. 

The anti-static properties of the internal surface of the 
cavity may be modified in any one of the manners described in 
greater detail above. 
Brief Description of the Vga mngs 

One embodiment of the invention will now be further 
described with reference to the accompanying drawings in which 
the invention will now be described further with reference to the 
accompanying drawings in which : 
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Figure 1 is a side elevation, partly in section, of a 
typical spacer device modified in accordance with the invention; 

Figures 2 and 3 are graphs illustrating experimental data 
applicable to the delivery of Salbutamol from a metered dose 
inhaler via a Volumatic spacer, and 

Figures 4 and 5 are similar graphs illustrating experimental 
data relating to the delivery of Sodium cromoglycate from a 5mg 
metered does inhaler via a Fisonair spacer, 
nogre-iptlon of Preferred Embodiment 

Referring firstly to Figure 1 of the Drawings, the spacer 
illustrated in this Figure is a Fisonair spacer, which is typical 
of the commercially available spacers or aerosol holding 
chambers. The spacer comprises a two part chamber CD 

comprising an aerosol section (2) and a mouthpiece section (3), 
which are Joined together to define a hollow internal cavity (4) . 

The aerosol section has an inlet opening (5) which receives a 
shaped holder (6) which is adapted to receive a metered dose 
Inhale r (MDI) of known construction. The mouthpiece section (3) 
has an outlet opening (7) to which a removable mouthpiece (8) is 
attached. In accordance with the invention, the internal 
surface (9) of the cavity defined by the aerosol and mouthpiece 
sections (2) and (3) , as well as the outlet passage (7) is coated 
with anti-static spray, such as Statique, and allowed to dry for 

twenty four hours. 

as mentioned above the internal surface (9) may be modified 
to reduce the tendency for particles of the drug to be attracted 
to the surface in other ways, as described in greater detail 
above, and the invention is not limited to the application of 
anti-static sprays or the like to the Internal surface (9). Of 
course, in any commercial application of the invention, the 
internal surface (9) would be most conveniently metallised or 
coated with a more permanent anti-static coating, such as a 
coating or film of plastics material having anti-static 
properties, for example non-toxic conductive polyethylene or 
polypropylene. Alternatively, the spacer, as well as any valves 
and mouth pieces, may be formed from such plastics. 

The experimental evidence presented in Figures 2 to 5 
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clearly illustrate that the drug available to patients, in 
respirable particles (less than 5 urn), has been markedly 
increased by a simple structural modification to existing 
Volumatic (Glaxo) and Fisoair (Fx sons) spacer devices. 

Salbutamol and sodium cromoglycate were actuated from 
metered dose inhalers (MDI) into spacer devices and drawn into 
a multistage liquid impinger which divides aerosol into various 
particle size fractions. Drug contained in these fractions was 
assayed by HPCL (Salbutamol) and by a spectrophotometer! c method 
(Sodium cromoglycate) • 

Referring to Figure 2, only 12.2(SD=2)ug of Salbutamol (per 
100 ug actuation into the Volumatic device) contained in 
particles <5 microns was available for immediate inhalation. As 
shown in Figure 3, this decreased to 1.7(SD=0.4)ug if the drug 
was retained in the spacer for 20 seconds prior to inhalation. 

Following spacer and actuator modification by coating the 
internal surface of the spacer with Antistatic spray and allowing 
to dry for 24 hours, salbutamol available for immediate 
inhalation increased to 45 (SD*4)ug and to 39(SD=4)ug if retained 
for 20 seconds prior to removal. Improvement is also evident 
where honey is the coating material. 

This represents a 368% and 2294% increase in salbutamol 
available for inspiration immediately after and at 20 seconds 
following actuation. 

Referring to Figure 4, only 0.26(SD=0.04)mg of sodium 
cromoglycate ( 5mg/actuation into the Flsonair spacer) in 
particles <5um was available for immediate inspiration, and 
0.12(SD=0.03)mg at 20 s eco n d s (Figure 5). Following spacer and 
actuator modification by coating the internal surface of the 
spacer with Antistatic spray and allowing to dry for 24 hours, 
this increased to 0.79(SD=0.02)mg available immediately and 0.56 
(SD«=0.03) ug at 20 seconds; an increase of 303% and 466% 
respectively. The improvement achieved by the use of honey is 
also evident in Figure 4. 

The MMAD(SD) and GSD(SD) for aerosol leaving the spacer 
devices was 2.8(0.2) and 1.6(0.1) for salbutamol and 3.8(0.2) and 
1.7(0.2) for sodium cromoglycate. 
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The data presented in Figures 4 and 5 clearly indicate that 
the effective delivery of sodium cromoglycate is substantially 
improved by coating the internal surface of the Fisonair spacer 
with an anti-static spray,, in the present case, the commercially 
available product Statique. Significant improvement in delivery 
is achieved by coating the internal surface of the Fisonair 
spacer with honey, and it is expected that improvements will 
result from other methods of increasing the anti-static 
properties of the internal surface of the spacer, such as by 
coating with grease or petroleum jelly, by physically roughening 
the internal surface of the spacer, or by forming a conductive 
coating for example a suitable thin metal film or coating, on the 
internal surface of the spacer to reduce its ability to carry a 
static charge. 

As mentioned above, the internal surface of the spacer may 
be lined with a coating of a suitable anti-static material, such 
as non-toxic conductive polyethylene or polypropylene, or the 
spacer may be moulded from a plastics material having anti-static 
properties. Similarly, the surface may be coated with the drug 
being used to suppress the attractive charge on the surface. 

Recently conducted tests on a Fisonair spacer with a non- 
toxic conductive polyethylene film lining its internal surface 
h av e exhibited an impro ve ment in delivery of sodium cromoglycate 
to the patient from 0.725mg without the lining to 1.69mg with the 
lining (from 0.28mg to 0.47mg in particles less than < 5 urn). 

It will be appreciated that the invention provides a 
dramatic increase in the availability of drug for inhalation from 
a treated spacer or aerosol holding chamber and the implications 
w ith regards to increased therapeutic effect and reduced 
treatment cost using this method are quite considerable. 
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Claims : 

1. A device for the administration of compounds in aerosol or 
suspended powder form, such as a spacer, aerosol holding chamber 
or ventilator tubing, comprising a cavity into which the compound 
in aerosol or suspended powder form is to be introduced and an 
outlet through which the user inhales the compound from the 
cavity, each having an exposed internal surface, characterised 
by means provided on said surface of at least the cavity for 
reducing the tendency for particles of the compound to be 
attracted to the exposed internal surface of the cavity to 
increase the delivery of the compound to the user. 

2. The device of claim 1, wherein said surface of at least the 
cavity is at least coated with a material selected from an anti- 
static compound, a sticky or greasy compound, a compound of the 
type to be administered or a conductive material. 

3. The device of claim 1, wherein said surface of at least the 
cavity is physically roughened to reduce its ability to carry a 
static electric charge. 

4. The device of claim 1, wherein said surface is covered by 
at least a film of non-toxic conductive plastics material. 

5. The device of claim 1 wherein said cavity is formed in a 
body of non- toxic conductive plastics. 

6. A method of delivering a compound in aerosol or suspended 
powder form to a user, comprising the steps of providing a 
spacer, an aerosol holding chamber or ventilator tubing including 
a cavity into which the compound is introduced in aerosol or 
suspended powder form and having an outlet through which the user 
inhales the compound from the cavity, modifying the internal 
surface of at least the cavity to reduce the tendency of the 
compound to be attracted to the internal surface, and introducing 
the compound to be delivered to the user into the cavity and 
delivering the compound to the user by inhalation from the 
cavity. 

7. The method of claim 6 comprising forming a coating on the 
internal surface of at least the cavity of a material selected 
from an anti-static compound, a sticky or greasy compound, a 
compound of the type to be administered or a conductive material. 
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8. The method of claim 6, comprising the step of physically 
roughening the internal surface of at least the cavity to reduce 
it ability to carry a static electric charge. 

9. The method of claim 6, wherein said internal surface is 
covered by at least a film of non-toxic conductive plastics 
material. 
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